Culture of viable human blastocysts in defined sequential serum-free media.
In human in-vitro fertilization (IVF), embryos are routinely transferred to the uterus on either day 2 or day 3 of development, resulting in a 10-15% implantation rate. However, in other mammalian species, the transfer of cleavage stage embryos, which normally reside in the oviduct, to the uterus results in a significantly lower implantation rate compared with blastocysts. It is therefore proposed that, in order to increase implantation rates in human IVF, one has to move to extended culture and transfer at the blastocyst stage. The transfer of blastocysts will not only help synchronize the embryo with the female tract but will facilitate the identification of those embryos with little or no developmental potential. In order to culture viable blastocysts it is important to use more than one culture medium to cater for the changing requirements of the preimplantation embryo as it develops and differentiates. If sequential culture media are not used, one can obtain blastocysts but their resultant viability is low. The use of sequential serum-free media in human IVF has resulted in > 50% of embryos becoming blastocysts with an implantation rate of approximately 50%. Further advances in human embryo culture should come from the replacement of protein with the glycosaminoglycan hyaluronate, which is more suitable than albumin in supporting implantation in the mouse, and which will eliminate biological variation and possible contamination from blood products. With the routine culture of human blastocysts will come the introduction of non-invasive tests of embryo viability, capable of identifying those blastocysts most likely to develop from a given cohort. As the implantation rate of blastocysts is higher than that of the cleavage stage embryo, fewer embryos will be required for transfer in order to establish a successful pregnancy, thereby reducing the number of multiple gestations and increasing the overall efficiency of human IVF.